Abstract-
I. INTRODUCTION
It is well known that the timing resolution at of a signal is closely associated with the RMS noise voltage of the signal (av) and inversely proportional proportional to the slope of the leading edge of the pulse (dv/dt) when it crosses the trigger threshold as given by the equation [I] O'v (J t � dV j . dt
Many researchers are investigating methods to improve timing resolution of SiPM based detector for PET [2] . The
SiPM, due to its internal structure, suffers from an inherent In this paper, we prove that superior timing resolution can be achieved with commercial low-noise RF amplifier with 50 ohm input impedance and report on the timing performance obtained with scintillating crystals of various sizes.
II. METHOD AND SETUP

A. Experimental Setup
Two holders for detectors (SiPM and scintillating crystal),
with bias tee and current limiting resistor for biasing the SiPM For timing resolution measurements, the two modules were placed head on and a Ge-6 8 source was sandwiched between them. The geometries and surface treatments of the scintillation crystal pair tested are summarized in Table l. 978-1-4673-2030-6 /12/$31.00 ©2012 IEEE The rising edge of the signals were digitized at 20
Gsamples/s and the baseline was determined for each pulse by
an averaging procedure using a small time window (e.g. 500 ps)
right before the onset of the rising edge. By doing so, the baseline shift induced by the SiPM dark counts are mitigated, allowing us to operate the SiPM at a higher bias voltage. The CRT was then determined by leading edge time pickoff using constant trigger levels on the rising edge with respect to the determined baselines. 
III. RESULTS
The typical rising edge of a signal is shown in Fig. 3 To obtain the optimal triggering threshold, the trigger level was swept over 50 m V for both detector and part of the CRT map for the 2 x 2 x 3 mm 3 LSO crystal at 2.1 V overvoltage and is shown in Fig. 5 .
� 10 Furthermore, the crystals used in this study were chosen for their widespread used in commercial PET systems and related research today; improved timing resolution can be expected for faster, brighter scintillating crystals like LaBr [5] . It may also be possible to improve the timing performance with different surface treatment/reflector.
